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TTL irtDS FOR USE IN SOSPTION REFRIGERATORS 
■ AND HEAT PPHPS 

The present Invention relates to absorption heat transfer 
machines for transferring heat against a temperature gradient, and. to 
working fluids for use therein. 

Machines which transfer heat against a temperature gradient i.e. 

5 . from a relatively cold heat source to a heat sink at higher 

temperatures are well known. These machines may be described as 
refrigerating machines. Refrigerating machines working on the 
absorption principle are well known. In such absorption heat transfer 
machines a pair of working substances is used which may be described 

10 as a refrigerant and an absorbent. The heat transfer process takes 
place in a closed system. Heat is taken into the system from outside 
by evaporation of the refrigerant in an evaporator. The evaporated 
refrigerant then passes to an absorber in which the refrigerant is 
absorbed in an absorbent which is poor in refrigerant. Heat is 

15 produced by the absorption and is given up to an external coolant. 
The liquid absorbent, now rich in refrigerant, is passed to a second 
evaporator (the generator) where heat is supplied to drive out the 
refrigerant from the absorbent. The resulting solution poor in 
refrigerant is returned to the absorber. The refrigerant vapour is 

20 cooled and liquefied by heat exchange with an external coolant and 
then returned to the evaporator. 

Refrigerating machines may be used either to withdraw heat from 
material which it is desired to cool in which case they may be termed 
as refrigerators. Alternatively they may be used to introduce heat 

25 into material which it is desired to heat eg the air inside a house. 
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Machines intended for heating may be the conventional heat puarps In 
which heat at a relatively high temperature provides the energy to 
transfer heat from a reUtlvely low temperature heat source to a heat 
sink at an Intermediate temperature • Alternatively heat may he 

5 supplied from a heat source at an intermediate temperature and 

transferred to a heat sink at a relatively high temperature by making 
.use of the energy obtained by the transfier of some of the heat down a 
temperature gradient from the heat source at intermediate temperature 
to a second heat sink at a lower temperature. Such machines may be 

10 described as heat transformers. 

Working fluid pairs (refrigerant and absorbent) for use In 
absorption refrigerating machines should in particular satisfy the 
following requirements: 

(a) Che difference in boiling temperature between the refrigerant and 
15 the mixture of refrigerant and adsorbent should be as great as 

possible » 

(b) the mixture of refrigerant and absorbent should not be solid In 
the range of compositions and working temperatures used^ 

(c) the mixture of refrigerant and absorbent should be thermally 
20 stable, 

(d) the expenditure of energy required for rectifying the mixture 
evaporated from the generator in order to separate the absorbent from 
the refrigerant should be low» 

(e) the viscosity of the mixture of refrigerant and absorbent in the 
25 range of working temperatures and compositions should be low. 

GB 2080821 discloses mixtures of trifluoroethanol as refrigerant 
and diethylene glycol monomethyl ether as an absorbent in absorption 
refrigeration systems. 

The suitability of a refrigerant-absorbent pair cannot be 
30 determined from the properties of the individual components. In 
particular, it is not possible to predict the stability of the 
refrigerant-absorbent pair. Thus not all glycols or glycol ethers are 
suitable for use with triflu roethanol. 
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The present invention provides working fluid pairs which fulfil 
the above requirements. 
- The present Invention reUtes to a mixture of substances suitable 
for use in an absorption heat transfer machine, which mixture 
5 comprises 2 ,2 .2-trlf luoroethanol and an absorbent characterised in 
that the absorbent is at least one of sulfolane, 3-meth7l sulfolane. 
•ethylene-.dlethylene, -trlethylene- or tetra-ethylene glycol, 
trl-ethylene glycol dimethyl ether, tetra-ethylene glycol dimethyl 
ether, dl- or trlpropylen* glycol, di- or trlpropylene glycol dimethyl 
10 ether* 

According to a further aspect of the present invention there is 
provided a process for transferring heat against a temperature 
gradient using a refrigerant which is 2 ,2 ,2-trlf luoroethanol and an 
absorbent characterised in that the absorbent Is at least one of 
15 sulfolane, 3-methyl8ulfolane, ethylene-, diethylene-, triethylene- or 
tetraethylene glycol, tri- or tetra-ethylene glycol dimethyl ether, 
dl- or trlpropylene glycol, dl- or trlpropylene glycol dimethyl ether. 

The composition of the working fluid will of course vary in 
different parts of the heat transfer process. However the absorbent 
20 preferably is 50-95Z by weight of the total weight of working fluid 
(refrigerant plus absorbent) in the heat transfer process as a whole. 

The mixture of refrigerant and absorbent introduced into the 
machine may contain various additives such as corrosion Inhibitors, 
stabilisers and/or surface active agents. These wiU generally remain 
25 in the absorbent unless they are volatile. 

The present invention will now be illustrated \ij reference to the 

following experiment. 

Measurements were carried out on various absorbents and on 
mixtures of the absorbents containing lOZ wt trlf luoroethanol (TFE) 
30 and 90Z wt absorbent. The stability of the mixtures was also 

determined l?y sealing samples into a glass ampoule and heating for 
100 hours at 200'C. The samples were than examined by gas 
chromatography to test for the presence of decomposition products. 
None were found. 
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The results are given in the Table. 

The sttitahility of the absorbents for use with trifluoroethanol 
la absorption heat transfer machines can be seen fron the results. 
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Table 



5 



10 



15 



20 



Absorbent 


Mixture 




Name 


BP*C 


Viscosity 


BP 


MP 

•c 


Sttlfolane 


283 


7.4 


181 


6.8 


3-methyl sulfolane 


276 


7.8 


173 


-16.5 


Ethylene glycol 


198 


16 .3 




<-ll .5 


Dletbylene glycol 


245 


25 .8 


163 


<-10 


Triethylene glycol 




33 7 


177 


-40 


Triethylene glycol 
dimethyl ether 


216 


2.2 


169 


<-45 


Dipropylene 
glycol 


230 


67.9 


165 


-40 


Tetraethylene 
glycol 


328 


390 


174 


-23.4 


Tetraethylene 
glycol dimethyl 
ether 


275 


3.6 


186 


<r30 



30 

BP detexnined at acmospherlc pressure 
BP of triflttorethanoX - 73.6'C 

35 
40 



45 



■« 

I 
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* Claims: 

!• k mixture of substances suitable for use in an absorption heat 
transfer machine which mixture comprises 2 ,2,2-trifluoroethanol and 
that it also contains at least one of sulfolane, S-methylstilfolane, 
ethylene- » dlethylene-, or triethylene or tetra-ethylene glycol^ 

5 triethylene or tetra-ethylene glycol dimethyl ether, di- or 

tripropylene glycol, di- or tripropylene glycol dimethyl ether. 
2o An absorption process for transferring heat against a temperature 
gradient using a refrigerant which is 2 ,2 ,2-trif luoroethanol and an 
absorbent characterised in that the absorbent is at least one of 

10 sulfolane, 3-methyl8ulf olane, ethylene-, diethylene-, triethylene- or 
tetra ethylene glycol, triethylene or tetra ethylene glycol 
dimethylether, di- or tripropylene glycol, di- or tripropylene glycol 
dimethyl ether* 

3* A mixture according to claim 1 which comprises 2,2,2-trifluoro- 
15 ethanol and at least one of sulfolane, 3-metbylsulfolane, ethylene-, 
diethylene-, or triethylene glycol, triethylene glycol dimethyl ether, 
and dlpropylene glycol* 

4* A process according to claim 2 wherein the absorbent is at least 
one of sulfolane, 3-methylsulfolane, ethylene-, diethylene-', or 
20 triethylene glycol, triethylene glycol dimethyl ether, and dlpropylene 
glycol* 
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